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PROBLEM TO BE SOLVED: To form a water-proof and highly reliable coating at low temperature by using \ 
produced from a silicon alkoxide as a raw material and zirconia produced from a zirconium alkoxide as a ra\ 
as binders, regarding a photocatalyst produced by forming a catalytic coating on a substrate. 
SOLUTION: In a photocatalyst to be used for antibacterial work, purification, etc., and produced by forming 
film on a substrate by sticking a photocatalyst particle together with a binder to the substrate, either one or t 
silica produced from silicon alkoxide as a raw material and zirconia produced from zirconium alkoxide as a r 
material are used as binders. In the binders, the content of silica is preferably controlled to be within a range 
90wt.% and the content of zirconia is preferably controlled to be within a range of 10-40wt.%. The catalyst fi 
on the substrate of a photocatalyst body is so formed as to contain scale like filling agent and, consequently 
resistance and water proofness of the film are remarkably improved. 
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[Claim(s)] 

[Claim 1] The photocatalyst object characterized by using both the silica generated considering 
a silicon alkoxide as a raw material in the photocatalyst object which is made to paste up a 
photocatalyst particle on a base and comes to form the catalyst film on said base with a binder, 
and both [ one side or ] which are generated considering zirconium alkoxide as a raw material as 
said binder. 

[Claim 2] The photocatalyst object according to claim 1 with which said binder is characterized 
by the content of a silica being [ the content of 60 - 90wt% and a zirconia ] 10 - 40wt% 
including a silica and a zirconia. 

[Claim 3] The photocatalyst object according to claim 1 or 2 characterized by including a 
scale-like bulking agent in the catalyst film formed on said base. 

[Claim 4] Claim 1 characterized by including an adsorbent in the catalyst film formed on said 
base thru/or the photocatalyst object of any one publication of three. 

[Claim 5] Claim 1 characterized by said base consisting of the plate or honeycomb formed with 
aluminum or the aluminum which carried out chromate treatment thru/or the photocatalyst 
object of any one publication of four. 

[Claim 6] The purge characterized by using claim 1 thru/or the photocatalyst object of any one 
publication of five as a purification functional object. 

[Claim 7] The heat exchanger fin characterized by having mixed the photocatalyst particle with 
the binder which consists of both a silica generated considering a silicon alkoxide as a raw 
material, and both [ one side or ] which are generated considering zirconium alkoxide as a raw 
material, and pasting a fin front face. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment and the heat exchanger fin using 
the photocatalyst object and it which make it come on a base to paste up a photocatalyst particle. 
[0002] 

[Description of the Prior Art] If the light of the wavelength which has the energy more than the 
band gap in a photocatalyst is irradiated, by optical pumping, an electron will be produced in a 
conduction band and an electron hole will be produced in a valence band. The use to 
purification according [ the strong reducing power which the electron produced by this optical 
pumping has and the strong oxidizing power which an electron hole has ] to disassembly of the 
organic substance, disassembly of water, etc. is considered, and utilization is partly advanced for 
the purpose of antibacterial and purification. 

[0003] Such a photocatalyst is formed a particle or in the shape of film. Although it has the 
advantage that a particle photocatalyst can enlarge surface area of a catalyst, scattering and an 



outflow of a particle pose a problem. This problem is solved, and in order to make separation 
from a processor easy further, generally the photocatalyst particle is pasted up on a base. 
[0004] There is the approach of mixing with a photocatalyst particle the ingredient which has 
adhesive ability to one of the approaches of making it paste, and pasting up on it. The approach 
using the ingredient of a silica system and the ingredient of a fluororesin as a binder ingredient 
which has adhesive ability is examined. In addition, there is also the approach of forming a 
photocatalyst ingredient in the shape of direct film without a binder. A general approach is the 
approach of using a sol gel process and forming the titanium oxide film, and calcinates and 
forms raw material liquid at the elevated temperature more than after [ spreading ] 500-degreeC. 
[0005] 

[Problem(s) to be Solved by the Invention] When pasting up among the adhesion approaches of 
the photocatalyst particle of the above-mentioned conventional technique using a sol gel process, 
raw material liquid must be calcinated at the elevated temperature more than 500-degreeC. 
Therefore, it is restricted to what bears the elevated temperature of pottery, the ceramics, glass, 
stainless steel, etc. as a base. However, the problem that it will be expensive and a 
manufacturing cost will become high produces the base with heat-resistant high temperature. 
[0006] To form the photocatalyst film on a base with heat-resistant low temperature, such as 
aluminum and resin, it is necessary to fix a photocatalyst particle using the binder which can be 
calcinated and hardened at low temperature. Furthermore, to use a photocatalyst object for the 
purpose of purification and water purification, in order to form the photocatalyst particle content 
film which is equal to an injection underwater [ in environments such as a temperature change 
and dew condensation, or a water purification application ], it is necessary to use a firm binder. 
In this case, a binder must not form such precise film that a photocatalyst particle is buried and a 
function is spoiled. 

[0007] Moreover, since an organic system component is decomposed by photocatalyst activity 
and adhesion reinforcement deteriorates with it, what contains a part of matter of an organic 
system or organic system component as a binder ingredient is not desirable. 
[0008] If based on the point describing above, the fluorine system resin which is also in the 
conventional technique as a binder is suitable. However, since it has big hydrophobicity when 
fluorine system resin is used, the new problem that an application will be limited arises. For 
example, it is required for scattering prevention of the moisture which the heat exchanger fin of 
an air-conditioner dewed that a heat exchanger fin front face should be a hydrophilic property. 
[0009] Thus, from the case where the purification engine performance is added, and the 
application aiming at water purification, it is required by forming a photocatalyst object in a fin 
front face that a photocatalyst object should be a hydrophilic property. Therefore, to these 
applications, fluorine system resin is not suitable as a binder. 



[0010] This invention fulfills the conditions of the above-mentioned binder, and aims at offering 
the photocatalyst object, purge, and heat exchanger fin which used the binder suitable for the 
application as which a hydrophilic property is required unlike fluorine system resin. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
according to claim 1 has composition which uses both the silica generated considering a silicon 
alkoxide as a raw material in the photocatalyst object which is made to paste up a photocatalyst 
particle on a base and comes to form the catalyst film on said base with a binder, and both [ one 
side or ] which are generated considering zirconium alkoxide as a raw material as said binder. 
[0012] This photocatalyst object is acquired by applying on a base the coating which mixed the 
alkoxide used as the raw material of a binder, and the photocatalyst particle by the dip method, 
the spray method, or brush coating, and heating it by 400-degreeC from a room temperature. In 
that case, the mixture of the silica (Si02) which is the component of a binder, and a zirconia 
(Zr02) is generated through the reaction which is the following reaction formula (** 1) from the 
alkoxide which is the raw material of a binder. The binder component obtained with the 
presentation of an alkoxide may be either. 
[0013] 
[Formula 1] 

[0014] By using both Si02 and Zr02 as a binder, especially in the case of the photocatalyst 
object of this invention, it is porosity, and it can obtain the film of high intensity. This film is 
excellent in pressure resistance and a water resisting property for high intensity, since it is 
moreover porosity, a photocatalyst particle will not be buried into the film, and activity will not 
necessarily be spoiled. 

[0015] Moreover, since neither of Si02 and Zr02 which are a binder component contain an 
organic radical, a binder is not disassembled by the oxidization or the reduction operation which 
a photocatalyst particle has. Therefore, the reliable catalyst object which does not deteriorate in 
long-term use is acquired. Furthermore, the binder used by this invention which consists of a 
component which does not contain an organic radical to producing water repellence when it has 
the component which contains an organic radical in a binder is excellent in the hydrophilic 
property, and the photocatalyst object of this invention fits the application as which a 
hydrophilic property is required. 

[0016] In a photocatalyst object according to claim 1, the content of the silica of a binder limits 
a photocatalyst object according to claim 2 so that the content of a 60-90wt% zirconia may 
become 10 - 40wt%. Without the binder mixed by this ratio spoiling the catalytic activity which 



a photocatalyst particle has, as a result of artificers' repeating examination, in order to obtain the 
catalyst film of high intensity, that it is most suitable became whether to be **. 
[0017] The photocatalyst object according to claim 3 is considered as the configuration which 
contains a scale-like bulking agent in the catalyst film formed on the base of a photocatalyst 
object according to claim 1 or 2 further. In this case, membranous pressure resistance and water 
resisting property are greatly improved by addition of a scale-like bulking agent. Since this has 
the large aspect ratio of the configuration of a scale-like bulking agent, it is because the tangle 
reinforcement in the film becomes large. 

[0018] A bulking agent must choose that to which fill up precisely in the film, an opening 
becomes impossible, a photocatalyst particle is buried into the film, and photocatalyst activity 
does not decrease greatly. Also in this point, in order to form a moderate hole, the activity which 
a photocatalyst particle has is not spoiled greatly, but the scale-like bulking agent used by this 
invention, for example, talc, sepiolite, a mica, etc. are suitable as a bulking agent of the 
photocatalyst film. 

[0019] Moreover, by adding a scale-like bulking agent, membranous reinforcement improves 
and formation of the thick film is attained. The thick film adds an adsorbent to a photocatalyst, 
and when aiming at improvement in the removal rate of harmful matter or an offensive odor 
object, it is required. It is because the amount of an adsorbent increases by thickening the film, 
so a rate of adsorption improves. In this case, if a bulking agent is not added, membranous 
reinforcement is not enough, by thickening the film, it may become weak and the problem that 
the film will separate from a base may arise. 

[0020] a photocatalyst object according to claim 4 - setting - claim 1 thru/or 3 ~ it limits 
adding an adsorbent to the catalyst film of any one publication further. With this photocatalyst 
object, an adsorbent adsorbs deleterious material and an offensive odor object first. And a 
photocatalyst disassembles the deleterious material and the offensive odor object with which the 
adsorbent front face was condensed. Therefore, as compared with the case where efficient 
decomposition is made and an adsorbent is not added, deleterious material and an offensive 
odor object are quickly removable. 

[0021] Moreover, generally, since the adsorption capacity force will be lost if an adsorbent 
adsorbs the matter of a certain constant rate, the playback or the exchange with a new article by 
heating is needed. However, since the adsorbent and the photocatalyst are compound-ized in this 
invention, a photocatalyst can decompose adsorbate. That is, an adsorbent can be reproduced to 
adsorption and coincidence and a maintenance free purge can be obtained. 
[0022] Moreover, if the zeolite permuted with metals, such as Cu, Ag, Au, Pt, Pd, and Sb, 
especially as an adsorbent is used, heat-resistant temperature is high and improvement in the 
adsorption engine performance of special material can be aimed at further. Cu exchange zeolite 



has the big adsorption capacity force to injurious ingredients, such as an offensive odor 
component of tobacco, and a carbon monoxide, especially. 

[0023] invention of claim 5 ~ claim 1 thru/or 4 — it constitutes so that it may consist of the plate 
or honeycomb in which the base was formed [ any / one ] in the photocatalyst object of a 
publication with aluminum or the aluminum which carried out chromate treatment. 
[0024] Since the binder which sets on a photocatalyst object according to claim 1 to 4, and can 
be calcinated and hardened at low temperature is used, the reinforcement is not greatly lost like 
aluminum considering what has heat-resistant low temperature as a base. 

[0025] invention of claim 6 — a purge ~ setting ~ claim 1 thru/or 5 — the photocatalyst object of 
a publication is used [ any / one ] as a purification functional object, that is, « the purge of this 
invention ~ claim 1 thru/or 5 — it has the structure where the air or water which the 
photocatalyst object of a publication is formed [ any / one ], for example, contains a malodorous 
substance, harmful matter, etc. with a photocatalyst object in air or water purification equipment 
is purified. 

[0026] Moreover, when a photocatalyst object according to claim 5 is used as a purification 
functional object of a purge, both the catalyst film and the aluminum of a purification functional 
object which is a base will be water resisting properties. Furthermore, the catalyst film has the 
composition of having been suitable also for water purification besides air cleaning, in order 
that a hydrophilic property may not crawl water greatly. 

[0027] In a heat exchanger fin, invention according to claim 7 mixes a photocatalyst particle 
with the binder which consists of both a silica generated considering a silicon alkoxide as a raw 
material, and both [ one side or ] which are generated considering zirconium alkoxide as a raw 
material, and pastes the front face. 

[0028] In this invention, since the direct photocatalyst film is formed in heat exchanger fins, 
such as an air-conditioner or a dehumidifier, purification of the air which passes through that is 
made, without having special equipment. Furthermore, in this invention, since a photocatalyst 
object can be formed at the low temperature of 200-350-degreeC, the reinforcement is not 
spoiled in the heat exchanger fin using aluminum with heat-resistant low temperature, and a 
photocatalyst object can be formed. 

[0029] Moreover, when the front face of a heat-exchanger fin is hydrophobicity, water carries 
out a bridge between fins and there is a problem that water tends to disperse to the interior of a 
room by ventilation. However, since the photocatalyst film of the heat exchanger fin front face 
of this invention is a hydrophilic property, such a problem cannot generate it easily. And 
high-reliability can be maintained, without there being a water resisting property and spoiling 
adhesion with the water which dewed, since it is the photocatalyst object of high intensity. 
[0030] 



[Embodiment of the Invention] Hereafter, although an operation gestalt explains this invention 

to a detail further, this invention is not limited to these operation gestalten at all. 

[0031] <lst operation gestalt> Put the mixture of the presentation shown below into the 

container made from polypropylene into which alumina balls were put, and it was made to 

rotate for 1 hour or more, and mixed, and the coating constituent was obtained. 

- titanium oxide (Ishihara Sangyo ST- 01) 5.88g - silica zirconia system binder (made in 

[ G401 ] a Japanese plate lab) 44.12gG401 should pass the following reaction formula (** 2) 

including a silicon alkoxide (Si4 (OR)) and zirconium alkoxide (Zr4 (OR')) -- the mixture of a 

silica (Si02) and a zirconia (Zr02) is generated. 

[0032] 

[Formula 2] 



[0033] In addition, the silica and zirconia which were generated by the above-mentioned 
reaction formula have the structure expression shown in following ** 3. 
[0034] 
[Formula 3] 



[0035] Moreover, the amount of binder components in G401 is about 20 wt(s)%. The titanium 
oxide this coating of whose is a photocatalyst particle in a formed element ratio becomes, and 
the binder has become 60wt(s)% 40wt(s)%. After applying the coating of the above-mentioned 
presentation to the aluminum plate which performed chromate treatment of 2 96cm, baking was 
performed by 350-degreeC for 1 hour. Spreading and baking were repeated similarly and the 
photocatalyst film of a total of three layers was formed. The weight of this catalyst film was 4.3 
mg/cm2. 

[0036] <Example 1 of a comparison> Put the mixture of the presentation shown below into the 
container made from polypropylene into which alumina balls were put, and it was made to 
rotate for 1 hour or more, and mixed, and the coating constituent was obtained. 
- Titanium oxide (Ishihara Sangyo ST- 01) 3.42g - silica system binder (made in [ Gl ] a 
Japanese plate lab -90) In addition, Gl-90 [ 46.58g ] are the binder which forms the silicon 
compound (an example of a structure expression is shown in following ** 4) which contained 
the side-chain methyl group through hydrolysis, and the amount of binder components in Gl 
-90 is about 11 wt(s)%. Titanium oxide becomes and, as for this coating, the binder has become 
60wt(s)% 40wt(s)% by the formed element ratio. 
[0037] 




[Formula 4] 



[0038] After applying the coating of the above-mentioned presentation to the aluminum plate 
which performed chromate treatment of 2 96cm, baking was performed by 350-degreeC for 1 
hour. Spreading and baking were repeated similarly and the photocatalyst film of a total of six 
layers was formed. The weight of this catalyst film was 3.3 mg/cm2. 

[0039] <Comparative experiments> Next, three comparative experiments were conducted using 
the photocatalyst object sample obtained in the 1st operation gestalt and example 1 of a 
comparison. The 1st experiment is an experiment which investigates the catabolic rate of the 
malodorous substance by each photocatalyst object sample. The photocatalyst object sample 
obtained in the 1st operation gestalt and example 1 of a comparison was separately paid to the 
271. container, and the acetaldehyde which is one of the malodorous substances was poured in 
so that it might become the concentration of 120 ppm. Next, the photocatalyst object on the 
front face of a sample was irradiated by ultraviolet rays using the BURRAKU light of 6W, and 
the time amount to which acetaldehyde concentration decreases to 10 ppm was measured. 
[0040] The 2nd experiment is an experiment which investigates membranous adhesion 
reinforcement. The approach of a squares tape test and investigating whether powder being 
taken by grinding was used for the experiment approach. The valuation basis of this experiment 
is shown in Table 1. 



[0042] The 3rd experiment is an experiment which dips a sample underwater for 24 hours and 
investigates the existence of change of film reinforcement. The experimental result of three 
experiments is shown in Table 2. 
[0043] 
[Table 2] 



[0041] 
[Table 1] 



[0044] When the above-mentioned experimental result was seen, the time amount to which 
acetaldehyde concentration decreases to 10 ppm was 4 hours and long duration by the sample of 



the example 1 of a comparison created with the silica system binder which has an organic 
radical to having been 1.5 hours and a short time in spite of having a water resisting property by 
the sample of the 1st operation gestalt, and does not contain a zirconia. 

[0045] The binder used with the 1st operation gestalt was understood that the binder whose 
content of 60 - 90wt% and a zirconia the content of a silica is 10 - 40wt% is desirable when the 
content of a silica considered that the activity of a photocatalyst object was not spoiled as a 
result of examination of artificers, although the content of 80wt(s)% and a zirconia was 
20wt(s)%. 

[0046] <2nd operation gestalt> Put the mixture of the presentation shown below into the 
container made from polypropylene into which alumina balls were put, and it was made to 
rotate for 1 hour or more, and mixed, and the coating constituent was obtained. 

- Titanium oxide (Ishihara Sangyo ST- 01) 5.70g - silica zirconia system binder (made in 
[ G401 ] a Japanese plate lab) 42.72g - mica (particle size of 0.3-7 micrometers) A binder 
becomes and, as for the 1.58g coating, the mica has become [ titanium oxide ] 10wt(s)% 
54wt(s)% 36wt(s)% by the formed element ratio. 

[0047] After applying the coating of the above-mentioned presentation to the aluminum plate 
which performed chromate treatment of 2 96cm, baking was performed by 350-degreeC for 1 
hour. Spreading and baking were repeated similarly and the photocatalyst film of a total of three 
layers was formed. The weight of this catalyst film was 4.4 mg/cm2. 

[0048] <3rd operation gestalt> Put the mixture of the presentation shown below into the 
container made from polypropylene into which alumina balls were put, and it was made to 
rotate for 1 hour or more, and mixed, and the coating constituent was obtained. 

- Titanium oxide (Ishihara Sangyo ST- 01) 5.70g - silica zirconia system binder (made in 
[ G401 ] a Japanese plate lab) 42.72g - mica (particle size of 0.3-20 micrometers) A binder 
becomes and, as for the 1.58g coating, the mica has become [ titanium oxide ] 10wt(s)% 
54wt(s)% 36wt(s)% by the formed element ratio. 

[0049] After applying the coating of the above-mentioned presentation to the aluminum plate 
which performed chromate treatment of 2 96cm, baking was performed by 350-degreeC for 1 
hour. Spreading and baking were repeated similarly and the photocatalyst film of a total of three 
layers was formed. The weight of this catalyst film was 4.2 mg/cm2. 

[0050] <Example 2 of a comparison> Put the mixture of the presentation shown below into the 
container made from polypropylene into which alumina balls were put, and it was made to 
rotate for 1 hour or more, and mixed, and the coating constituent was obtained. 

- Titanium oxide (Ishihara Sangyo ST- 01) 5.70g - silica zirconia system binder (made in 
[ G401 ] a Japanese plate lab) 42.72g - potassium titanate A binder becomes and, as for the 
1.58g coating, potassium titanate has become [ titanium oxide ] 10wt(s)% 54wt(s)% 36wt(s)% 



by the formed element ratio. 

[0051] After applying the coating of the above-mentioned presentation to the aluminum plate 
which performed chromate treatment of 2 96cm, baking was performed by 350-degreeC for 1 
hour. Spreading and baking were repeated similarly and the photocatalyst film of a total of two 
layers was formed. The weight of this catalyst film was 3.7 mg/cm2. 

[0052] <Comparative experiments> The same approach as said 1st experiment estimated the 
time amount which takes the 120 ppm acetaldehyde in 27 RITTORUBOKKUSU to decompose 
to 10 ppm using the photocatalyst object sample obtained in the 2nd and 3rd operation gestalt 
and example 2 of a comparison. Moreover, the same approach as said 2nd experiment estimated 
membranous adhesion. A result is shown in Table 3. 
[0053] 
[Table 3] 

[0054] Compared with the bulking agent non-added sample which shows the sample shown in 
Table 3 in Table 2, membranous adhesion is improved for all. The acetaldehyde resolving time 
can be managed more in a short time to being 2.5 hours and long duration in the examples 2 and 
3 which used the mica which is a scale-like bulking agent by the example 2 of a comparison 
which used the potassium titanate which is a fiber-like bulking agent. Moreover, the catabolic 
rate of an acetaldehyde is earlier than the sample of the 3rd operation gestalt which used the 
mica whose direction of the sample of the 2nd operation gestalt which used the small mica with 
a particle size of 0.3-7 micrometers is the particle size of 0.3-20 micrometers so that clearly by 
the comparison of the 2nd and 3rd operation gestalt. 

[0055] In the example 2 of a comparison, it is thought that filled up with the bulking agent 
precisely in the film, and an opening was not made, but the photocatalyst particle was buried 
into the film, and photocatalyst activity decreased greatly since the used bulking agent was 
fiber-like potassium titanate. On the other hand, the mica used with the above 2nd and the 3rd 
operation gestalt forms a moderate hole at the same time high reinforcement is obtained, since it 
is a scale configuration, and it is considered that the activity which a photocatalyst particle has 
was hard to be spoiled. 

[0056] Moreover, although the content of a bulking agent was made into 10wt(s)% with this 
operation gestalt, when a manufacturing cost, membranous adhesion reinforcement, etc. were 
taken into consideration as a result of examination of artificers, the content of a bulking agent 
was understood that it is suitable that it is 5 - 30wt%. 

[0057] <4th operation gestalt> Put the mixture of the presentation shown below into the 
container made from polypropylene into which alumina balls were put, and it was made to 



rotate for 1 hour or more, and mixed, and the coating constituent was obtained. 

- Titanium oxide (Ishihara Sangyo ST- 01) 5.7g - Silica zirconia system binder (made in 
[ G401 ] a Japanese plate lab) 85. 4g - Cu exchange zeolite (Cu pen TAJIRU made from Nissan 
gar DORA) 5.7g - A mica (particle size of 0.3-7 micrometers) 3.2g - Isopropyl alcohol Cu 
exchange zeolite whose binder titanium oxide is an adsorbent becomes 54wt(s)% 18wt(s)% by 
the formed element ratio, and, as for the 58.4g coating, the mica has become 10wt(s)% 
18wt(s)%. 

[0058] After applying the coating of the above-mentioned presentation to the aluminum plate 
which performed chromate treatment of 2 96cm, baking was performed by 350-degreeC for 1 
hour. Spreading and baking were repeated similarly and the mixed film of the adsorbent of a 
total of ten layers and a photocatalyst was formed. Film weight was about 5.3 mg/cm2. 
[0059] <5th operation gestalt> The coating liquid of the presentation shown in the 4th operation 
gestalt was applied to the aluminum honeycomb of 80x40x20mmt and 200 eels with the dip 
method, and it calcinated by 350-degreeC after desiccation by 100-degreeC. Spreading and 
baking were repeated so that the film weight per 11. of honeycombs might be set to 122g by the 
film weight at the time of desiccation. 

[0060] <6th operation gestalt> Put the mixture of the presentation shown below into the 
container made from polypropylene into which alumina balls were put, and it was made to 
rotate for 1 hour or more, and mixed, and the coating constituent was obtained. 

- Titanium oxide (Ishihara Sangyo ST- 01) ll.Og - Silica zirconia system binder (made in 
[ G401 ] a Japanese plate lab) 73.8g - Cu exchange zeolite (Cu pen TAJIRU made from Nissan 
gar DORA) ll.Og - A mica (particle size of 0.3-7 micrometers) 4.1g - isopropyl alcohol a 
104.4g coating - Cu exchange zeolite becomes and the mica has become [ titanium oxide / the 
binder ] 10wt(s)% 27wt(s)% 36wt(s)% 27wt(s)% by the formed element ratio. The coating 
liquid of the above-mentioned presentation was applied to the aluminum honeycomb of 
80x40x20mmt and 200 eels with the dip method, and it calcinated by 350-degreeC after 
desiccation by 100-degreeC. Spreading and baking were repeated so that the film weight per 11. 
of honeycombs might be set to 135g by the film weight at the time of desiccation. 

[0061] <Comparative experiments> The photocatalyst object formation sample obtained with 
the 1st, 4th, 5th, and 6th operation gestalt was separately paid to the 271. container, and the 
acetaldehyde which is one of the malodorous substances was poured in so that it might become 
the concentration of 120 ppm. Next, the photocatalyst object on the front face of a sample was 
irradiated by ultraviolet rays using the black light of 6W, and the acetaldehyde concentration of 
10 minutes after was measured. Moreover, the aforementioned approach estimated membranous 
adhesion. An evaluation result is shown in Table 4. 
[0062] 



[Table 4] 



[0063] Since the 1st operation gestalt is only a photocatalyst, the concentration reduction for 10 
minutes is small, but with the 4th operation gestalt, since an adsorbent is included, acetaldehyde 
concentration is decreasing rapidly. With the 5th operation gestalt, since the mixolimnion of an 
adsorbent and a photocatalyst is formed in a honeycomb with a big area, the concentration 
decrement is large further. With the 6th operation gestalt, since the content of an adsorbent is 
increased from 18% of the 5th operation gestalt and it is considering as 27%, the decrement of 
concentration is still larger. 

[0064] Moreover, in the range whose content of the sum total of the above-mentioned 
experimental result to titanium oxide and a zeolite is 36 - 54%, there was no big change in 
adhesion. However, since the amount of the film applied by the DIP which is 1 time increased, it 
turned out that the count of spreading can be reduced and a manufacturing cost can be reduced, 
so that the content of a titanium oxide zeolite and a mica increased from artificers' examination 
result. However, if the content of a binder becomes 20% or less, since it will not fill up with 
binders enough between the particles of a photocatalyst, an adsorbent, and a bulking agent, there 
is a problem that membranous adhesion reinforcement falls. 

[0065] Therefore, if a manufacturing cost and adhesion reinforcement are taken into 
consideration, as for the sum total of titanium oxide and Cu exchange zeolite, 40 - 80wt% is 
suitable. Moreover, when it contains a mica 10 to 25%, as for the sum total of titanium oxide 
and Cu exchange zeolite, 30 - 65wt% is suitable. 

[0066] In addition, in this experiment, although Cu exchange zeolite was used as an adsorbent, 
even if it, in addition to this, uses the zeolite permuted with metals, such as Ag, Au, Pt, Pd, and 
Sb, improvement in the adsorption engine performance of special material can be aimed at, and 
it is suitable as an adsorbent. 

[0067] When it forms in the heat exchanger fin of an air-conditioner or a dehumidifier, since 
surface area is large, the catalyst object of the above-mentioned operation gestalt can give big 
deordorization capacity. Moreover, since this catalyst object has a water resisting property, 
degradation of the film reinforcement by dew condensation water does not take place. 
Furthermore, since it has a water resisting property besides the air cleaning shown by 
comparative experiments, it is available also to water purification, moreover, the 4- in the 
catalyst object of the 6th operation gestalt, since Cu exchange zeolite is used as an adsorbent, 
the capacity to adsorb a carbon monoxide compared with the case where activated carbon is 
used is excellent. 
[0068] 

[Effect of the Invention] According to this invention, the coat of the high-reliability which there 



is high photocatalyst activity and has a water resisting property can be formed on a base at the 
low temperature below 350-degreeC. Furthermore, the reinforcement of a coat can be raised 
further, without losing photocatalyst activity by adding a scale-like bulking agent to a coat. 
[0069] Since the coat of this photocatalyst object can be formed at low temperature, it can form 
on a base with heat-resistant low temperature like aluminum, without spoiling the reinforcement 
of a base. Moreover, since the binder of a coat consists of components which do not have an 
organic radical, it is not decomposed by the photocatalyst. 

[0070] Furthermore, when it has a hydrophilic property, for example, it is formed in the heat 
exchanger fin of an air-conditioner, since dew condensation water is not crawled, the catalyst 
film cannot disperse easily due to ventilation. And since it also has a water resisting property, 
degradation of the film reinforcement by the water which dewed cannot break out easily, and it 
is usable also to water purification. 

[0071] By mixing an adsorbent further to the coat of the photocatalyst object of this invention, 
removal rates used as the source of an offensive odor, such as matter and harmful matter, can be 
enlarged further. Moreover, since the adsorbent is mixed with the photocatalyst, it is 
decomposed by the photocatalyst and the matter which stuck to the adsorbent can form a 
maintenance free purge. 

[0072] Moreover, the adsorption engine performance of a carbon monoxide can be enlarged by 
using special material, for example, Cu exchange zeolite, by using a zeolite or Cu exchange 
zeolite as an adsorbent. 
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